Memory is a high-level and complicated function, depending on different parts of the brain and in part on past experience. The complicity thus makes the study of the memory system extremely challenging, in that it adds difficulty to design the control conditions for removing disturbing effects in the control experiments, which may involve many other brain activities. For example, in a spatial navigation task, in order for the subject to memorize the scene and recognize where to go, the subject needs to look and move around. The visual stimuli and the body movement consequently will activate the visual cortex and motor cortex, and many other neural passages in the brain. If the corresponding control experiment cannot properly activate similar activities in the brain while leaving the memory system idle, the difference between the free mode and the control condition of this experiment will contain not only signals of memory activities but also contaminations from other brain activities, making the memory study no sense. Exactly the same applies to such studies using functional Magnetic Resonance Imaging (fMRI) because the functional map generated from the difference should contain only activation of memory activities. To make the task easier, an increasing number of functional brain imaging studies are employing computer-based virtual reality (VR) for the study of dynamic brain activity during the performance of high-level psychological and cognitive tasks. However, most of these studies suffer from the problem we just mentioned. We report here our efforts in studying human multiple memory system, by designing and developing a virtual radial arm maze with minimized disturbance from other brain activities. The virtual radial arm maze we implemented is based on the famous winshift and winstay experiments using mouse model [1,2]. The winshift task is a test of spatial working memory. In the test of using animal model, food pellets are placed in all eight arms. The mouse is placed in the central arena and is allowed to freely explore. The mouse enters an arm, finds a food pellet and eats it. When it returns to the centre, doors lower to temporarily close off all the arms. After a delay, the doors are opened and the mouse is once again allowed to enter an arm -the whole process is then repeated. In order to obtain all the food, the mouse has to go to each arm in turn. The trial continues until the mouse finds all eight food pellets. The experimenter records every action the mouse takes and grades its behavior. It loses marks if it returns to a previously-visited arm. This test was shown to be hippocampus-dependent, first in [3]. The winstay task is run in a dark room. Four of the arms of the maze are baited with food pellets; these arms are also selectively illuminated. The mouse starts in the center of the maze and is allowed to freely explore. Upon entering one of the lit arms, it will discover and eat the food pellet therein. It then returns to the centre, at which point entry to the arms is blocked by descending doors. The mouse stays blocked in the centre for about 10 seconds, during which time the food it has eaten is replenished. The doors are then opened and it is again allowed to freely explore. The 'correct' choice is to return to the first arm, where it will again discover food. Upon returning to the centre for the second time, the light in that arm is switched off. The procedure can then be repeated for the three remaining illuminated and baited arms. The task was shown to be striatum-dependent in [2].

